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2.2. Stereo is a driving force

In the early days of stereo experimentation, J K. Hilliard concluded that even nar-
row band stereo had far more entertainment value than monaural high fidelity.?
Since then, the evolution of multi-channel sound has been relentless. Virtually all
entertainment products and services include the stereophonic feature. FM, TV, Hi-
Fi's, analog tapes, eomdpact discs, DAT tapes, movies, etc., all provide stereo. Enter-
tainment products and services of the future, such as EDTV and HDTV, not only
intend to use stereo, but intend it to be of the highest quality. There is no doubt
that this has become a stereo world. To compete for listener’s attention without
stereo is to accept an unnecessary handicap.

2.3. What kinds of AM radio improvement can be ejected from stereo?

Figure 4 and Figure 5 depict the performance of today that can be expected due
to Aﬁ Stereo receiver design. These data are abstracted from receivers submitted
to Japan's MPT AM Stereo Committee. As can be seen, the auto receiver, which
compensates for NRSC pre-emphasis, has an effective 6 dB stereo bandwidth of 7.5-
kHz. This effective bandwidth is achieved even though the receiver is specifically
desi for the closer, foreign 9 kHz frequency assignments. Separation averages
30 dB. Figure 5, a Hi-Fi type AM Stereo receiver, illustrates an compensated
AM Stereo bandwidth of over 10 kHz and separations greater than 40 dB!

Make no mistake about it, the stereo feature has been the driving force behind

these kinds of performance figures.
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2.4. Why stereo for AM improvement?

It is anticipated that AM Radios may also im; significantly due to the ado
uondtheﬁscwdodmphl{ilmdmm pcrbmnnanln?
mums. There is no doubt that these kinds of actions will 'lbtholllhuﬂ.ﬂ
actiomﬁutndueoinurfamuwﬂldni:ingthop &nmyoﬂho
service. However, remaining deterrents to r receiver bandwidths are the effects
of broadcast station audio processing techniques and transmitter distortion. Many
broadcast stations are ted to m loudness while maintaining good sound in a

cal narrower bandwidth AM monaural receiver. This makes senss in view

of the nature of their market and the preponderance of narrow monaural re-

ceivers. However, transmissions that may sound gﬁod in a parrow band

ﬁm&nlrtymlm can sound somewhat distorted to the listener of & wide band or high
receiver.

The situation chn.ngu for the stereo broadcast. The pressnce of the
stereo tone i?:ﬁ ability indicator that many quality contro) steps were
taken in the process of station conversion to sterec.

AM Btereo receiver typically adds an integrated circuit to the got
tone, validate the signal, and decode the stereo. An IC is neceseary use these
are ncomflicatedutofmncﬁmthu wouldbovu&‘highinmtw!ﬂmut such a
dedicated IC. One truly great benefit about IC's is that once one is committed to
a certain set of functions, a little extra silicon to perform even more functions costs
vedzlittlo at the margin. This is w] AMmiveuunhokforwu'dtoum%
additional features as a result of adding the stereo IC. Furthermore, as addition
commmon develops and subsequent generations of IC designs are implemented,
the function density (features and performance) may be expected to increase and the
cost per function to decrease.

3. DETERRENTS TO AM IMPROVEMENTS OFFERED BY STEREO

8.0 General

There have been many deterrents to the growth of AM Sterec. First, the AM
broadcasters were steadily losing ground to FM. Reduced revenues were not condu-
cive to investing in a confusing muiti-system arena of AM Stereo. Similarly, many
receiver manufacturers’ profits were less than satisfactory. Hencs, there was not a
great deal of incentive to add cost to address a multi-system arena. In addition, con-
cern for posasible anti-trust violations prevented of broadcasters, groups of re-
ceiver manufacturers, trade o.uocht};nl, and mxut equipment manufacturers

from jointly suppo:
terrents.
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from jointly supporting one system or another. Table 3 is a list of some of these de-
terrents,

TABLE 3.—MARKETPLACE DETERRENTS TO STEREO AM CAUSED SLOW GROWTH

¢ Justice Department concerns
Receiver industry and broadcast industry trade associations reluctant to

adopt an industry standard.
pe of receiver manufacturers reluctant to jointly support one system.
Groups of broadcasters reluctant to jointly support one system.

o Fiece proponent versus proponent competition—Confused broadcasters and re-
ceiver manufacturers.

o Multi m radio falsely observed as a panacea by some.

e C-QU. as the leader, g'equently became a target for complaints.

¢ Broadcast station reluctance to convert without many receivers and types.

¢ Foreign receiver manufacturers reluctance to participate with non-auto receiv-
ers,

¢ Because the initial choice of a standard was challenged, the FCC became reluc-
tant to continue the standards process.
¢ Litigation fears.

The real wonder of AM Stereo is that ithupmfeuedu well as it has in the
face of these obstacles. Great credit is due to those broadcasters, receiver manufac-
turers, and other Wment manufacturers who stepped into this forest of impedi-
ments and brought Stereo to its present stage of development.

3.1 Broadcaster deterrents

Motorola has been surv U.S. broadcasters for several years. About 35 to 40
percent of the respondents to related questions rank lack of a standard and lack
of receivers as major reasons for not converting to sterec. These question responses
are lumped because it is Motorola’s conviction that the lack of non-auto recievers
is, to & large part, due to the lack of a standard.

AM Stereo has penetrated the new car auto radio market to a 18 nt to 20
percent level. This penetration by the new service is largely a result of domestic car
radio manufacturers setting the pace. Foreign suto radio suppliers have had to meet

the U.8. competition.
Now consider the non-auto radio markets, which account for volumes that are

more than two times greater than auto radios. The AM Stereo genetution of these
radios, such as the personal portables, portables, boom boxes, table/bedroomvkitchen
types, component modular systems, Hi-Fi, etc., is almost negligible. But the design
and manufacture of the vast majority of these non-suto radios are from fore
countries. These suppliers may be reluctant to invest in a foreign market that has
no official government standard.

The Motorola broadcaster surveys also show another factor for non-conversion is
cost. But Motorola believes that even this factor is colored to a certain extent by
lack of a standard, The lack of a standard makes the investment an “elective” ex.
penditure when only 17 percent of the broadcasters have converted. But, if nearly
60 percent of the broadcasters were converted, as in Australia, the need to convert
to remain competitive would become an accepted “must do” expenditure. See Figure
6 for the impact of a stereo standard on Australia commercial broadcasting.
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IMPACT OF STEREO STANDARD ON AUSTRALIA

% Commercial AM Station Conversion

XN%

80%

T0%

0%

0%

y amdhyg

20%

10%
% ¢
AT TIME OF 1 YEAR AFTER PRESENT
STANDARD ADOPTED STANDARD ADOPTED
B AM Stereo Stations
Standard Status
Nuiel Ausrmaisa nas approumatcly 139 comanercial AM satons

N D Neany 60% of commeroal AM stations 1n Australis brosdcast in AM Seereo, compared with about 17% in the Unlsed Seates.

3.2. Receiver manufacturers

In Section 1, the status of the progress of the AM Stereo receiver feature was re-
viewed. About 15 percent to 20 percent of the new automobiles sold in the U.S. have
AM Stereo. Section 2 illustrates why AM Stereo results in a host of AM receiver
improvements. Still, there has been almost no penetration of AM Stereo into the
non-auto radio markets. It was also noted that vast majority of the design and
manufacture of these non-auto products are controlled by foreign interests. In con-
trast, the auto radio competition is set by U.S. domestic manulacturers; other par-
ticipants must include the stereo feature to compete. As long as the leaé.ing foreign
manufacturers do not produce significant numbers of non-auto AM Stereo radios,
the other hundreds of manufacturers do not need to offer AM Stereo in order to

te.
n querieoh‘there are “reasons” offered by these manufacturers for non-partici-
pation. Among these reasons are:

¢ There is no market demand.

¢ Designs will be offered after a market is established.

e At least 1000 broadcast stations are needed to create a receiver market * * *
preferably more.

Other comments include the inability to advertise nationally due to limited mar-

ket and/or difficult advertising constraints.?
. Note that the frowth rate of TV Stereo, where at least an industry standard ex-
ists, has resulted in a penetration of about 40 gfment. In addition, based again on
our broadcast survey results, the NRSC pre-emphasis industry standard has already
been incorporated by the majority of the AM broadcasters. Clearly, these examples
show that the impact of a standard, government or industry, is manifest.

Finally, it is worth noting that the domestic auto radio manufacturers moved for-
ward with AM Stereo in spite of all the above cited reasons not to. Many U.S. broad-
casters have done likewise. This kind of leadership has always been necessary to
establish any new feature or service. But these leaders need {elp to fully develop
AM Stereo. Many more broadcasters and receiver manufacturers must join in. For
angone to say there is no market is a most curious comment. First, there is a very
substantial auto radio AM Stereo market. Second, there is never any market until
the investments and hard work of the imaginative leaders begin to bear fruit.

:Manug‘ncttthenccaném it negative if an advertisement mmtlum 55‘(:4 “¢ ¢ * This radio
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4. CONCLUSIONS AND RECOMMENDATIONS

4.0 Other AM improvements

These comments have focused on AM Stereo because of conviction that the stereo
feature is absolutely necessary to even have a chance to compete in today’s markets.
In addition, the stereo feature results in many broadcast and receiver performance
direct and by-product improvements. This is not to imply that Motorola only sup-
ports AM Stereo to the exclusion of other AM improvements. Motorola s:&porta, has
participated in, and has contributed to industry efforts to improve AM radio through
receiver design, standardized pre-emphasis, and standardized emissions masking to
reduce interference. :

4.1 Legislation considerations

Motorola is g:nerally not supportive of congressional legislation to mandate
broadcast stan . Such things are best left to FCC determination. In the absence
of a government standard, AM radio need the help of an industry standard, but this

ossibility has been stymied due to legal concerns of the relevant Trade Associa-
ions. _

In addition, the chicken and egg of “more receivers<—>more broadcast stations”
has been perpetuated and stymied by a lack of stereo non-auto radios. The supply
of almost all of these radios is controlled by foreign interests. It is almost certain
that these interests have been negatively aﬁ'ectmf by the lack of a U.S. standard.

Given this unique set of cucumstanceh it :lppears that it may be appropriate to
search for a path whereby the existing US. de facto standard may expediently be
recognized.

: 4.2 An AM stereo standard

In 1982, the FCC took a bold and imaginative step in declaring that the market-
place is correct forum to establish an AM Stereo broadcast standard. In one
sense, that decision was a tremendous success: the marketplace spoke. AM Stereo
has continuously evolved to essentially one dominant system.

However, the marketplace dominance of a single system has been insufficient to
ain reasonable fgraegn receiver manufacturer participation to date. This, in turn,
as negatively afl broadcaster willingness to invest in stereo. And the resulting

circle of slow growth continues.

Given the circumstances sumunding the present status of AM radio, the market-
place has accomplished and is aocomgl‘: ing all it can do:

e The vast majority of AM Stereo broadcasters are on C-QUAM.

¢ The vast majority of AM Stereo radios are C-QUAM.

Butthe growth rate is too slow to greatly have an impact on AM radio needs.

FCC wledgment that the marketplace has converged to a single system
might accelerate stereo growth for AM radio.* The other approved systems of ten

ears ago have withdrawn or have decisively lost in the marketplace competition.

ould a path be found that leads to the adoption of C-QUAM as the standard, Mo-

torola would take reasonable steps to soften the economic lmg.act on those very few
broadcasters who now employ another system and who would have to change.

Motorola is of the conviction that it would be very beneficial to AM Radio if the
U.S. de facto standard could somehow become the official national broadcast stand-
ard in a decisive, expedient manner. On the other hand, if there is no clear cut and
expedient methodology whereby this objective can be achieved, the no action should
be taken. At this late date, any long drawn out process or initiation of a normal
rulemaking proceeding, would only Increase uncertainty and further confuse the
broadcasters, the radio manufacturers, ad other countries.

4.3. The future of AM stereo
C-QUAM has become the national broadcast standard in Canada Mexico, Aus-
tralia, Brazil, and South Africa. Most recently, Japan has adopted C-QUAM as its
standard. It is awkward that this system of choice is not a standard in the country

of its birth and development.

No one can predict whether AM Stereo will live or die aS a direct result of any
present government inaction or action. The past growth has noticeably slowed in re-
cent months. The alarming points of concern that can be made are:

¢ Broadcaster conversion rates are too slow to meet the needs of foreign receiver

manufacturers.

4There is a facetious alternative which would also increase AM radio competitiveness. Simply
take away the FM radio stereo feature and also significantly limit its bandwidth. This fictitions
scenario 18 readily recognized as a ridiculous step backwards, yet it does describe the market
handicaps of AM radio.
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¢ Foreign receiver manufacturers have not moved toward AM Stereo in non-auto
products. of these receivers impedes the broadcaster conversion rate.

On the world scene, Japan has taken a leadership position and chosen C-QUAM
as its national broadcast standard. It is reasonable to expect that other A/P nations
will gradually follow Japan's lead. The Asia Pacific region is the most significant
source of non-auto vers to the U.S, market. Once the Asia Pacific market is
supplied with AM Stereo radios, there is every reason to hope that the manufactur-
ers will also supply the U.S. market b&tukingé)n additional manufacturing. Hence,
thanks to Japan's decision, it may be that the U.S. will eventually receive the quan-
tities of stereo radios necessary to bolster the AM Radio Service. On the other hand,
if the Asia Pacific continues its non-US. participation, and the above circle of slow-
ing growth conditions continues, the stereo feature for AM radio will have a very
doubtful future,

The Appendix is attached to these comments and its data are offered for the
record. Motorola is most appreciative to have this opportunity to share our AM

Stereo experience and observations.

C-Ql

YEAR = ST2
1982
1983

1984
1985

1986

1987

1888
1989

1991
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oreo in non-auto APPENDIX
« rate.
shosen C-QUAM
ther AP nations C-QUAM AM STEREO NOTABLE EVENTS
most significant
ncific market is
the manufactur-
'::t“}a . Hence,
b Hoad” NOTABLE EVENTS
th:h:ﬂmfh‘lmd' YEAR STATIONS ON AIR
e of slow- .
vill have a very 1982 2 1st U.S. installed C-QUAM STATION.
1 + 1st Foreign (Canada) installed C-QUAM
Oml‘d for the 843 67 mﬂons_'g ( )
» share our AM
+ Delco and Ploneer C-QUAM auto receivers
introduced.
1984 204 « 1st Australian C-QUAM.
1985 349 +« AUSTRALIA ADOPTS C-QUAM.
Chrysier, Ford, Nissan, Toyota offer
C-QUAM.
1986 485 * BRAZIL ADOPTS C-QUAM.

Chrysler makes C-QUAM standard in alil
vehicles that have FM stereo radios.

* AMC / Jeep, Volkswagen, Mercedes, and
Mazda add C-QUAM.

+ More than 20 C-QUAM aftermarket
receivers at Summer CES.

1987 598 + CANADA ADOPTS C-QUAM STANDARD.
* NTIA recommends C-QUAM pilot tone
protection to FCC.
1988 841 * FCC COMMISSIONERS DECLARE
THAT C-QUAM IS DEFACTO AM
. STEREO STANDARD.
1989 + 1st C-QUAM portable receivers avaitable.
1990 + MEXICO ADOPTS C-QUAM STANDARD.

1991 885 « JAPAN ADOPTS C-QUAM STANDARD.
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¥ THE LINKS OF THE “"CHAIN" REQUIRE ALL OF THE NECESSARY
TOOLS TO MPLEMENT THE SYSTEM.
» STANDARD
» BROADCAST EQUIPMENT
« RADIOS

¥ AM STEREO'S WEAKEST LINK HAS BEEN THE NEED FOR
MORE BADIOS.

BROADCAST INDUSTRY—U.S.

AM market share about ¥ AM.
Only about % AM broadcasters profitable.

Recessionary for many markets.
Estimate that 30 percent of those who can afford C-QUAM have it.

Cost of conversion is a major factor for man&.
Pending new FCC rules had depressing effect due to injection of uncertainty

in 1990, 1991. New FCC rules will help, but not quickly.
» Prospect of DAB also having negative effects on conversions.
e Lack of more radios is most often cited as reason for non-conversion.

RECEIVER INDUSTRY—U.S.

e Virtually all non-auto sets imported from A/P.
¢ Low profits—many icipants.
¢ AM stereo not needed—except defensively. Ergo if leaders do not participate,

no one has to.

e Cost reduction pressures.
¢ The A/P region has chosen to not participate in the U.S. market with non-auto

radio AM stereo products.

STANDARDS STATUS SUMMARY
U.S.—De facto standard, >650 stations on air.

Japan UAM st
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Japan—C-QUAM standard, 5.
Region 1—C-QUAM standard in South Africa, 4; test proceedings in UK. and

France; and Spain, 2.

Region 2—-33?]“ standard in Canada, 80, in Mexico, 3, and Brazil, 19; five
other South American countries, 11.

Region 3—C-QUAM standard in Australia, 80; others broadcasting C-QUAM in-
clude, Thailand, 12, Taiwan, 5, Hong Kong, 3, PRC, 2, and the Philippines,

U.S.A.

C-QUAM is the acknowledged de facto standard, >650 stations.

FCC AM radio rulemnki.'%g released—AM stereo made a preference item—Reduc-
tion of interference standards and incentives; revitalization through fewer, but high-
er quality stations; e ded band: higher quality service rules; and NRSC receiver
pre-emphasis standards also endorsed by FCC.

JAPAN

o JOKR, JOQR, and JOLF in Tokyo, Manichi Broadcasting and ABC in Osaka
have Lﬁ$ll§pment installed.

o licensing: 1/92.

o Station “proofs™: 2/92.

e On air: 9:00 AM, 3/15/92! :

o Several additional stations expected to join in 2nd quarter.

REGION 1

.lS']oul::d Agm—Stax'lrdard. 4.

ni ingdom—Test proceeding in process.
France—Test proceeding in process.
Spain—Two stations.

REGION 2

Canada—Standard, >80.

Mexico—Standard, 3.

South America—Brazil, standard, 19; Venezuela, 7; Chile, 1; Ecuador, 1; Colom-
bia, 1; and Argentina, 1.

REGION 3

Australia—Standard, >80; Thailand, 12; Taiwan, 5; Hong Kong, 3 (1 pending);
PRC, 2; and Philippines, 1 (on air, government standard in progress).
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TOTAL C-QUAM BROADCAST EQUIPMENT SALES PER YEAR
UNITED STATES AND FOREIGN
a0 EXCITER SALES .
; ' @l UNITED STATES
1204 B FOREIGN
100
-
wj'gj
?
40
- I
38 8883

AM STEREO RECEIVER MANUFACTU.F'!EH: PROGRESSION

NUMBER OF RECEIVER MANUFACTURERS

404
35
30
25
20
154

10

Il
g 3

aadasa

B EEEEN

YEAR

NOTE 1: While total receivers are increasing about 2 1o 4 million sets per year, the number of

manutacturing participants is decreasing.

B C-QuAM
@ MULTISYSTEM

NOTE 2: There are ng multisystem AM stereo raceivers being manufactured today.
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